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Thirty-six students enrolled in an elementary science 
oethods course were randoily selected and giVen an instruaeat using 
Osgood's semantic differential approach the- first ¥eek of class, .-the 
sixth week on canpus prior to JEield eaperient:es, and the thirteenth^ 
.week following field experiences. The eleaentary teachers who had 
observed the university students teaching in thfeir classrooas were 
given the ^enantic differential prior to the students ^teaching and ' ' 
following the students teaching* in th^^r classrooms. Five protodols 
were used to.t^st the change in attitudes: (1) -Science in High 
..S^ool; (2) Science as R^ieaberWd in Bleaentary School; (3) Science , 
Methods c\Mirse; {4) 'Science in the Hews; ^n'd <5) Reaching Science to' 
Children, it the end of five weeks of on-cahpus activities, . the 
university students changed their attitudes in a nega)tive "direction 
toward (1) and ^2), but in a positive direction. Coward (3) •and (5). 
Following the reality experiences with children in the field, 
attitudes toward (3) an'd (5) were ev^n nore positive than prior to 
field .experiences. The attitudes* of classrooi teachers who had . ^ t 
univetsity students te^ch science activities in their classrooms also 
chajjged in a negative direction 'toward (1) and in a po;?itive 
direction toward (5) (Author/HH) 
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THE INVESTISATION OF AHITUDE CHANGES'- 
OF aEHENTARt PRESERVICE,- TEACHERS IN 
A COHPETENCY-BASED.. FIELD-ORIENTED . 
SCIENCE HETHOQS COURSE ' 



« ' Introduct ion 



Since the teacher generally determines what Is taught and howjraich 
the student participates In # classroom activity, the very nature of the 
student's learning experience Is greatly affected by the teacheMs atti- ' 
tudes and behaviors. In 1958, Todd Identified teacher attitude as being 
a significant deterrent to effective'teaching of science. Thomasftand 
Thompson (1975) state that^since Todd's invest<gattoi»< "There is little 
to judlcate that the attitudes of teachers, men or women, have received 
much revision." (Page 213) \ ' ' 

* 4 

In spite of the development of new science curricula oyer ^he past 
decade little h^s happened to change attitudes and allay the fear of ele- 

i 

mentary teachers toward, teaching sctenceu ButzoW stated in 1973 that.- 

Tjany school, personnel express a dlsTike for science that 
Is i^ted deeply In failure to learn science when they 
were elementary, secondary,. -ot*/:ollege students. This 
fear stems from the methodology of. instruction by which 
these people were .taught. (Page 21)' 

I * 

Since it is assumed that attitudes are. not innate, then positive ' 
attitudes toward teaching science can be learned. Therefore, courses in- 
eluding methodologies of instruction conducive to changing attitudes 
should be developed and investigated. , " 

One s^cb course was developed around 'preservice teachers', needs 
identified through questionnaires and feedback sessions. The preservice 



teachers indicated that a science methods course successful In teaching 
than to teach" science sfioujd include: * < 
. 1. Belrjg taught on campus as they will ^e expected to teach; ^ 

2. Participating in field expertences which provide practicfe 
teaching entire classes; ^ ' ' j ■ 

3, Being informed of behaviors expected of thei^q teaching 
science to children. ^ . ' 

The attitude changes which occurred in preservice teachers pirtici- 
pating in this elementary science methods' course were investigated. 

- Purpo"^ of the) Study. 

The purpose of this study was to- determine attitude change of. 
elementary preservice tea(ihers toward teaching sciience as^ese students 
progressed through a 6o(npetency-based , field-oriented science methods, 
course. " * 

Two questions were asked: • 

1. Do attitudes of preservice elementary teachers toward teaching 
science change in.a positive direction. during and fc^llowlDg a 
competency-based, field-oriented science methods course? 

2. If attitudes of preservice elementary teachers change In a 
positive direction during and following a compete^y-based , 
fi ^Id-oriented science methods course, will these attitudes 

• remain positive over an extended- period of tine; and 1f^so> 

» 

will these teachers indicate that the> a^-e teaching science? 



Procedure 

Sample . ' ^ ' — • 

The sTubjetts of thfs stu^ were 36 preservice teachers randocnly 
selected from 160 preservice teachers fn four sections of* an elementary 
science methods course at the University of Bouston.^ 

Instrunentatio n / ^ . ' 

' , The, Semantic tfffferentia? , as established by Osgood, Supi^^and ' 
Tannenbaura (1957), uses a bipolar' set of adjectives to determine the per- 
ception an individual associates with a concept. Each protocol word or 

phrase is judged on a* seven step scale in relation to each of twelve 

' * . ■ -* 

pairs of descriptive adjectives. The protocol phras'es used in this " 

stu^y were: 

1. Science Coarses in High School * 

''*•>.■. • ' ' - ' 

2. Sclftnqe as.'Rei»erobered.-1n EleBjenteiry School - 

3. Science Education Methods Courses • •. . 

4. Science Id the News ^ * 

♦ 

5. Teaching Science to Chlldrten 



Data^ Col lection 




The 3$- randomly selected elenentary preservice teachers were ^iven 
Jihe Sejtentic' Differential (1) in the latW part of September, 1974 prior 
to the beginning of class activities on campus; (2) 'one month later ht 
the end of class activities and prior to the beginning of field experi- 



ences; and (3) follbwing field fxperiences.' In addition, one year 
'later (November.^ 1975), all 160 preservlce tfeachens were sent the Senan- 
t4c"01fferent1al along vrlth ^questionnaire to be cdmplfeted and returned- 
by matl. It was expected tha{ these preservlce teac*her§ had 'graduated 
and were teaching. 86 of the 160 re5t)onded. "Social "security numbers 
,were matched. and 23 of the original 36 had responded. • 

Data Analysis . • 

A\one-way analysis of variance was userf to analyze (l)othe total 
responses toward earh. protocol an(r(2) t]ie total ^^esponses toward the 
three-factors of each protocol; evaluation, potency and activity. • 

. The'^^csfe, consisting 9f seven stqps, betwe.en each of the ttJeTve 
bipolar adjectives was^asslgned numerical values frtxn. one to seven, one 
indicating the most positive attitude. ^ ' 

The nomb^s In the tables Indicate ttie - total , mean sums for all 
response^* change iprom a htgher\umber to a lower, number IndUates a 
change toward a positive attitude. ^ ■ - ■ , 



( 

Question' •#!: 



Results of the Study • ^ 



1. Do attitudes of preservlce elementary teachers change toward 

teaching science in a pos-itive direction during and following .a 

competency-based, fjeld-oriented science methods course? 
• •• ■ • r 

•Responses indicated both posUive and". negative changes fro* Septan- 

ber to October follbwing one month of campus" activities <Tabl« 1). The^ 

... . y 

negative trends were, toward the protocols "Science in High School" 

• * 4 

■ r 6 



TABLE 1 a' 

STUDENTS CHANGE IN ATTITUDE FROM SEPTEMBER TO OCTOBER 



■* 


•••:<.• 

\ 


■ F6LL0HING CAMPOS 'EXPERIENCE 


• 








• 








• 




• 




Total and Sub-Totals,' EPA+ 






^ : 




Mean 


Mean 


Mean 


Mean 

«» 




* Proj^col 




September 
Attitude 
N=36 


Ottobef 
Attitude 


Attitude 
Cnange 


Probability 
Level 


. T. 


Sclerrte In High School 


? E 


13.31 


15-. 33 


• 2.02- 


.02* ■ 






P 


15.47' 


' 15.53 


^ ' .06. 


.92 






A 


14.08 


1 0 •OD 


1 «Zo 








TOTAL 

• 


.42.86 




0 • 00 


.09 


2. 


Sdeng^ as {^efltemb^red 
In flenentary School 


E 
P 


14.11 
17.67 


15 .28 

1 / «Uo 


^ -.64 


.21 
. .23' . 






A 


V 16.58 . 


IC PQ 


• 0 1 * 


.74 ^ 




• 

i 

/C^4#«MM#ik il#«^tkjL.^M ^A..!^^^^ 

science netnods Courses 
• 


TOTAL 


48.36 




oo 
coo 


.67 




E 
P 


12.33 ■ 
15.28 


8.58 
13.86 


-3.75 
-1.42 


, :00t 
01* ' 






. A 


. 14.39 ^ 


IU.D4 


-0.75 


* .00* 






TOTAL 


V 42.00 


no 

33.08 


-8.92 


• 

.00* 


. 4.. 


Science. In the News 


E 


11.83 • 

« 


^ , 12.00 


.17 


.8^ 




• 


P 


15.00 


16.14 


1.14 


.13 . 






A 


13.67 
40.50 

t 


14.03 . 


.36 


'..65 






TOTAL 


'42.17 


1.67 


.35 • 


5.. 


^Teaching Sclemce to 
ChiTdren 


E 
P 


■10.00 
15.58 


10.33 

14;«08 ' 


.33 
-1.50 


.65 
. .01* 


*<• 




A 


12.67 


11.47 


-.1.20 


.09 






•TOTAL 


38.25 


35.89 


-2.36 


' .14 . 



« * , 

+E (Evaluation) 
»' P (Potency) • 
• . A (Activity) 

♦Level of Significance at .05 Level 



"Science as Remanbered In ETeraentary School There wer» stdtlstlcally 
significant changes In a positive direction toward "Science Methods 
Courses" for all three factors (evaluation, potency^ activity) and . 
toverd- "Teachlrtg Science to Children" for. one factor (potency)- at . thej 
end of one month (Table 1). There were no changes In altitudes prior 
to the field experience -(table 2). Following field experiences, 'there 
were statistically significant changes In a positive direction toward ' 
"Science Methods Course" "for all three factors and toward "Teaching ' 
Science to Children" 'for the factors, potency and activity (Table's). 
Question #2: ".• 
2. If attitudes of preserylce elementary' teachers change In av 
positive dtrectloh during and following a comceten'cy- based', • 

field-oriented methods course: will these attltji^esn 

• • * U 
toward teaching science remain posulve over .an extended ' 

period of time; and If so-, ^ill .there be an Indlcatipn of 
... , science i)e1ng taught? . - * . 

The attitudes "of the original set of preservice teachers (?3 6f^36) 
who are now teaching did noffchange Significantly 'over a year's time^* 
(Table 4). ' ; - . v 

" In addition to the attitude instrument, teachers were asked to 
respond to four survey questions. , 
« 1. I am teaching now. 

yes no 

2. EED 334 (Science Methods) taught me' to teach science to 

children. I ^ P ^ ' 
» • • /- I I I I 

. yes no 




/ 



/ 



* ' TABXE 2 



, STUDENTS. CHANGE IN AniTODE\FRgH OCTOBER TO NOVEMBER 



I oct)b 



FOLLOWING^ FIELD ^£XPERIENCE 



. Total and Sub-Totals, EPA+ 



Mean 



Mean 



Mean 



Protocol 



October- 
•AttitQde. 
V «.36 



Novembfer 
Attitude 
'N*36 ■ 



•Attitude 
Chang'e 



^ Mean' 



Probability 
Level 



1. SciAce in High- School 



I 



2. 



'Science as Remembjered 
iA Elementaoy School 



.3. Science "Methods Course 



4. Science in the\N6ws 



ft- 

i 



1 



Teaching Science to 
Children 



E. 
P 

A' 

TOTAL 

E 
P 
A 

TOTAL 

'E • 
. P 
A 

TOTAL 
E 

r 

A 

TOTAL 

E- 

P 

A 

TOTAL'' 



15.33 
15.53 . 
15.36 
46.22 

15.28 
17.03 
16.89 
49 J 9 

8.58 
13.86 
10.64 
•33.08 . 

12.00 

• 16.14 ■ 

• 14'. 03 
42il7/^ 

jo.aa 

14,-08 . 
*l'l .47 
'35.89 



V 



+E (Eval-uation) 
P (Potency) 
A - (Activity) 



♦Level of Significance Jt .05 Levfrl 



ierIc 



•,48 

.52 
. .80 

.51. 

.35 ■ 

.eo 

.87 
.62: 

.75 ^ 
.54. 
.59* : 
.75 

.70 
.18 
.63 

.08 - 
.74 

.29.. ^ 



( 



J T, 



TABLE 3 • • 

STUDENT^ CHANGE IN AHITUDE '^ROH SEPTEMBER TO NOVEMBER 
FDLLbWING CAMPUS ACTIVITIES ANDJIELD pERIENGES . 



8 







• • • 

Total and Sul) 


A"otals, EPA+. 


*/ 






Mean . • Mean " f- 


Mean * . 


- Mean 




Protocol 


September ffovember 
Attitude Attitude 
^ ■N=36 N=36 


. Attitude ' 
Change 


Probability 
Level 



1. Science i 




chool 



2. Scrtenfce as Remembered 
in Elementary School 



1. Science' Methods Coui^e 
4. Science in the News 



5. Teaching Science to 
Children 



E 
P 
A 

TOTAL 

E 
P 

Va. 

TOTAL 

0 

E 
P 
A 

TOTAL 



1-3.31 
-15.47 
14.08 
42:86 

14.11 
1.7.67 
16.5? 
-48.36 

, 12.33 
15.28 

-14.39' 
42.00 



E 11.-83 

R 15.00 

A ' 13.67 

TOTAL- 40.50 

E ' 10.00 ' 

? 15.58 • 

• A 12.67* 

TOTAL * 38.25, 



14.67 
15.17 
15.14 
44,97 

14.31 
16. '67 



1.36 
-.31 
1.06 
2.>1 

..20 
-.1 .00 



,12' 
.55 
^26. 
.31 

.85 
.14 



17.06 . 


.47 


. • .62 ' 
.88 


"48.03 


. -.33 


» 8.8T 


-.3,53 • 


.00*( 


13.53 


-1.75 


\.oo* 


10.2$ 


-4.14 


.00*' 


32.58 


-9.4?. 


.00* 


11.69 


* ; -.14 ' \ 


• .86 ' 


15. '^5 
14.42 


.25 
.75 . 


. <73- 

^36 


41 .36 


.86 


..65 


9.03 




.20 


14.31 


-1.28 


. .04* 


10.67 


-2.00 


-.01* 


34. QO 


-4.25 


• .01* 



■fE (Evaluation) / 
P (Potency) ' * ( 
A (Activity) 

. ■ . " \ 

*Level of Sigjilffcance at .'05 Level 



; TABLE 4 ■ 
^ STUDENTC CHANGE IN- ATTITUDE 
ftOVEMBER, 1974 TO NOVEMBER, 1975 



Total and Sub-Totals. EiiA+ 







« <* 


' Mean 


Mean ■ 


Mean 




• 


Protocol 




November 

Attitude 
N=23 


November ^ 

^ 1Q7K ■ 

^ Attitude ' 
N=23 > • 


Atti tiiQe 
Change - 


ProDaslllty 
Level 


1. 


Science In High Schoql 


'e 


14.67 


14.04 


-:63 


.41 






P 


' 15.16 • 


/ 16.21 ' ■ . 


KOI 




# 




• A 


15,14 


ie..83 . 


-.68 


•. .14 • 






TOTAL 


44.97 . 


47. (j9 'i 


2.01 


.62 


2. 


Science as Ren^embered 

III c 1 cniiciiucirjr Owiiuui 


■ E 
P' 


14.31 ' 
16.67 ' 


■ 16J.7 » 
17.70 


1.86 
' 1.03 


' ' ..13 
.26 


A . 


• 


A 


17.06 


19.1? V 


2.11 . 


.08 




• 


TOTAL 


48.03 * 


53.04 

\ 

, 7.87 


5. or . 


.14 


.. 3. 


'V 

Science Methods Course 


' ^ I 


8.81 


' -.94 


.26 








13.53 




,-.70 


.29 




- 




10.25 


10.22 


:03 


-.97 






' TOT^Lv 


32.58 


30.91 


. -1.67 


.3S • 


4. 


Science In the News 




11.6$ . 


ll30* . 


.61 . 


.49 






•1. 


15.25 


15.61 1^ 


- .36. 


.65 






■ i 


14."42 " 


14.26 - 


' -.16* 


.88. 


i 




TOT^t 


' 41.36- 


42.17 


.81 


.72 


• 5. 


Teaching Science to' 
Children 

* * 




9.03 
"14.31 


8.09 
' 12.70 


f -.94 * 
-1.61 \ 


.25 
. .06 




c 


) Ia 


.10.67 


10.52 


-.15' 


^6 




t * * 
• 

• 


vTOtAL- 


-34.00 

• 


■ 31.30 


-2.70 


ll5 




«k 

t 

1 

+E (Evaluation) 
P (Potency) 
A (ActlvityO 


* 


! 


• 




1 



♦Level of Significance at .ORl^vel 



3. I am teaching science to my class. 



yes 



no 



4. I need additional help to know fiow to teach^seience to cMldren. 



. yfes no> '-^ 

/.'%,'' • * % 

Thyanalysls of the respon/ents, Is presented. In Tible'-g. Four of 

^the 237hespondents lijdtcated jkhat they were nbt teaching, eighteen 

I J J '-r • * 

respottd^d thatM;he methods -cpurse did teach them to teacfi science. 
I J ' ' ■'/ - ' • - . • 

(Elgnt respondents; 1nd1cat#^hey were nob teaching science and needed^ 

add! 



klonal help to teach |p|4nce to children.) 



'ft* ' / * * 

ConcHfe^orts ^nd Implications - - • 

- i * • ' . * * ' . 

The analysis of d|taf froiri; this study indicates that preservice 

teaches' attitudes t(»ai*d teaching science were by participating in a • 

I ■ n . * • » 

sbecially designed cpffwe changed in.a positive direction. In addition. 

/ i!^' ' ' ' 

these attitudes, one*' changed, remain "fairly constant over a year's tlme. 

f ' / * # * 

It should be ij^ted, /however, that. 3,SX of those who^ responded after a 

/year's lapse ^^elt'tjhey needed additional help to teach science. 

'^^lowinVi the/ science methods course, pr^ervicfe teachers were 

asked to list the/cftaracterist'ics of the course. -which they liked best. 

The most often mentioned; were: {]) the competencies .to be mastered in 

the course w6re miblicly stated; (2). the Instructors modeled the behav- 

iors the preservice teachers were .expected. to demonstrate; (3) campus 

h-i" •• • ' ' 

actlvitfes were 1)1ann.ed to assist preservice teachers" in having successr 



J 



1 



ir. 



' -f*^! field experiences and^ (4) Instructors provide personalized feed- 

' * '^ck following field experiences. ' ■■ 
.«■* , ' . • , 

• ';"earch wquld be. needed to detennlne whether a combination 

• . of* all the characteristics of the course was responsible for changing 

attitudes toward teaching science or whether one or' two might have been' 
responsible. . , , . . 



\ 



I. 



) 



o 
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, ■ ' • TABLE 5 . 

• RESPONSES TO' SURVEY 



Questions ^ 



>. * I am teacMhg now.' 



EED 334iSc1^nce Hethods"V,taught>e to teach 
• sclenc^^to children. . S 

3. I - am ^teaching science to, iny class. 

4. - I need additional help to know how to teach ^ 
► science.' 



' . • , 




> 



•n 14 • 
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ATTITUDE CHANGES OF CLASSROOH TEACHERS 
COOPERATING WITH THE FIELD COMPONENT OF 
AN ELEMENTARY SCIENCE METHODS COURSE 



Introduction 



I^ Is generally acknowledged that elementary .teachers' attitudes 
toward science are less than positive (Thomas4n,1975). Inservlce programs 
c^n improve attitudes toward science and science teaching and improved, 
attitudes have been correlated with an increase in teaching activities 
(Piper, 1973); However, oth^r than inservice programs, very little has 
been done to explore alternative ways to improve the classroom teacher's 
attitude toward- science. • ; - ' 

Purpose of the Study ' - * . 

k 

The purpose of this study was to explore changes of. teachers' 
attitudes toward teaching science By having them observe, science activl-- 
ties being taught fn tlieir classrooms by preservice te^jers. 
The. question asked was; ^ ''^ 
.1. Do elementary classroom teachers'' attitudes toward teaching 
science change in a positive direction following twelve activi- 
ties ^ing taught In their classrooms by elementary preservice 
teachers enrolled in a science methods course? 

Procedu re 

Sample 

The subjects of tMs study were the 13\classroom teachers who 

16 
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cooperated with the 36 elenentany syclence methods students who were -the- 
subjects of the first study. ' • 

• instruaentatlon 

N ■ 

The Semantic -Differential, as established by Osgood. Sud. and^ 
Tannenbaura (1957). uses' a bipolar set of adjectives to determine the per 
ceptlon an Individual associates 'with a concept. Each protocol word or- 
phrase Is judged on a seven step scale"*1n relatlln to each of tw'elve 
pairs of descriptive adjectives.- The protocol phrases used. In this 
study were: •■ • • • 

* 

1. Science Courses In High School 

2. Science as Reneiibered In Elementary School 

3. Silence Education Methods Courses ' ' . . 

4. Science In. the News * • .. ' ; ^ > 
- 5. • Teaching Science to Children ' " . 

• * 

Data Conectlon ^ ^ ' ' // ' * 



^ The 13 classrpom teachers were given the Seiantlc Differential twice 
f!h prior to a six-week period during which the jmetbods students taught 
twelj^e activities In their classrooms and. (2) foTfowIng this six-week 

• • V ^ . 

period. 

Dat^fonalysls ' . ' ' . 

3 ■/ — - . 

• A. one\way analysis of variance was used to analyze (1) the total 
responsfsr toiwrd each protocol and (2) the total responses toward the < 
thr^ factors 6f each protocol: . evaluation, potency and activity. 
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. The scale, consisting of seven steps, between each of the twelve 
bipolar adjectives was assigned numerical values froo one to seven, one 
indicating the inost positive attitude. • 

The nunbers in the tables Indicate the total mean sums ftfr all 
responses. A change from a higher number to a lower number indicates a 
change toward a positive attitude. • - . ' 

Results of the Stud y 

, = 7^ ' , ' 

Question: • • 

. ■ '•' 

Do elementary cflassroom teachers' attitudes toward teaching 
science change in a positive directioiTfol lowing twelve activities 
being taught in 'thefr classrooms by eilementary preservice teachers 



enrolled iji ^.s^ence^mettxiys course? ' ' 

Responses 'indicated both positive and Inegative changes,over the 



.3 



,six-w.ee^ period (Table 1) " There were statistically significant changes 
in a negative direction toward "Science in School" for the 
factor activity. There were statistically/ significant changes in a 
positive dirfection toward "Teaching .Science |to Children" for the factors, 
potency and activity. ^ 
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' TABLE 1 

ATTITUDE CHANGES IN ELEMENTARY CLASSROOM TEACHERS 
FOLLOWING ELEHEffTARY SCIENCE METHODS STUDENTS' 
TEACHING IN CLASSROOM 



\ 





mj liiiiH , 




» 

• 


Total and Sub-Totals. EPA+ 


s 






• 


Mean 


Mean 


Mean 


Meah 








September 
t 1 tuae 
N=13 


November 

At iiHo 
MLbi uuue 

N-13 


All 1 lUOe 

Change 


1 

Probability 
LeveL 


1.. 


Science In High School 


• E 


IT 85 


10.92 ^ 


.62 


62 ^ 




• • * , 


' P 


15:39 • 


U.54 


-1.46 


.39 






A 


-<15.69 


12.08 


.15 


.02* • 




t 


TOTAL 


42.92 


37.53 


-1.00 


.17 - • 


/ 2. 


^Sc^ence as Remembered 

In Elementary " School 

* 


E 
P 


■ 12.61' 
15.77 


13.23 
. 14.31 


-1.69 
• .46' 


74 

,32 




* * * 


• ' A- 


14.01 


13.92 ' 


-1.61 


.92 






TOTAL - 


42.46 


41.46 


-2; 85 


.83 


3. 


Science Hetfiods Course 




n 23 ' 


lp.39 


-i.6r *" 


.30 „ 






P 


t5.^1 


14.23 


-3.31 








A 


13.39 


11.31 


-3,«1 


.16 




* * . 


-. TOTAL * 

• 


4Q.23 


35.32 


-8.54 




i 


ocience in the News 


; E 


14.92 


13.23 . 


-.85 


-.35 






" . * P 


15.85 


' 16.81 •' 


1.38 


. .70 






* A . 


■16.85 


^ 15.23 


-2.08 


..31. . 






TOTAL 


47.61 


44.77 


-4.31 , 


.51 , 




Teaching Science to 
Children 


E 
P 


14.69> 
17.54 


13.08 
14.23 


'.9i 
-.85 


.47 
.02* 






A 


1&.85 


12.23 


-3.61 ' • 


.05* 






TOTAlr^ 


49.08 


40.54 \ 


-5.39 ^ 


.10 



+E. (Evaluation). 
,P (Potency) 
A ■ (Activity) 



♦Level of Significance at .05 Level 
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